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Examiner 
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- TTie MAILING DATE of this communication appears on the cover sheet with the correspondence address ~ 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 

- Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
eamed patent term adjustment. See 37 CFR 1 .704(b). 

Status 

1)^ Responsive to connmunication(s) filed on 31 July 2003 . 
2a)n This action is FINAL. 2b)l3 This action is non-final. 

3) n Since this application is in condition for allowance except for fonnal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1 , 453 O.G. 213. 
Disposition of Claims 

4) M Claim(s) 1-25 is/are pending in the application. 

4a) Of the above clalm(s) 17-25 is/are withdrawn from consideration. 

5) 0 Claim(s) is/are allowed. 

6) M Claim(s) 7-76 is/are rejected. 

7) ^ Claim(s) 73 is/are objected to. 

8) S Claim(s) 7-25 are subject to restriction and/or election requirement. 
Application Papers 

9) [J The specification is objected to by the Examiner. 

10) 0 The drawing(s) filed on is/are: a)n accepted or b)[J objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 

11) 0 The proposed drawing correction filed on is: a)^ approved b)n disapproved by the Examiner. 

If approved, connected drawings are required in reply to this Office action. 

12) 0 The oath or declaration is objected to by the Examiner. 
Priority under 35 U.S.C. §§119 and 120 

13) n Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (0- 

aOAII b)n Some*c)n None of: 

1 .□ Certified copies of the priority documents have been received. 

2. n Certified copies of the priority documents have been received in Application No. . 

3. n Copies of the certified copies of the priority documents have been received in this National Stage 

applicafion from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 

14) n Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 1 19(e) (to a provisional application). 

a) □ The translation of the foreign language provisional application has been received. 

1 5) 0 Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121 . 

Attachinent(s) 

1 ) S Notice of References Cited (PTO-892) 4) □ Interview Summary (PTO-41 3) Paper No(s). . 



2) □ Notice of Draftsperson's Patent Drawing Review (PTO-948) 5) CD Notice of Informal Patent Application (PTO-152) 

3) S Information Disclosure Statement(s) (PTO-1449) Paper No(s) 2. 6) □ Other: 
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DETAILED ACTION 

Election/Restrictions 

1. Applicant's election without traverse of Group I (claims 1-16) in Paper No. 4 is 
acknowledged. 

2. Claims 1 7-25 are withdrawn from further consideration pursuant to 37 CFR 
1.142(b) as being drawn to a nonelected invention, there being no allowable generic or 
linking claim. Election was made without traverse in Paper No. 4. 

Claim Objections 

3. Claim 13 is objected to because of the following informalities: In claim 13, the 
term "form" in the phrase "selects at least one relevant model form the set of etch 
control models" (emphasis added) appear to be a typo error for -from-. Appropriate 
correction is required. 

Claim Rejections - 35 USC §112 

4. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

5. Claim 2-4 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

In claim 2, the phrase "selected from the group comprising " (emphasis added) is 
indefinite for improper use of Markush language. The examiner suggests replacing 
"selected from the group comprising " with -selected from the group consisting of-. 



Application/Control Number: 10/021,531 Page 3 

Art Unit: 1765 

Claims 3-4 are indefinite because they directly or indirectly depend on claim 2. 
Claim Rejections '35 use §102 

6. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
states. 

7. Claims 1-2, 5-7 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Kumihashi et al. (US 6,136,721). 

Kumihashi discloses an apparatus comprising: 

a metal etcher for performing overetching (Fig 8, 13); 

a wafer 6 (target device) placed in the metal etcher; 

an overetch controller (21) coupled to the metal etcher, to control overetching 
and to control removal of an overetch amount of the material from the wafer. 

Respect to claim 2, Kumihashi teaches the target device is a wafer having at 
least one semiconductor device and the metal layer is aluminum (col. 18 line 50 to col. 
19 line 21). Respect to claim 5, Kumihashi teaches the etcher is capable of performing 
metal etching and metal overetching (Fig 9, 12, col. 20 lines 53-55). Respect to claim 6- 
7, Kumihashi teaches that the overetching controller (21) has the sensor 20 (i.e., photo 
detector) to measure the feedback data of the target device during overetching and 
using the feedback data to control the overetching (Fig 8-9, col. 1 1 line 41 to col. 12 line 
8) 

Claim Rejections - 35 USC § 103 
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8. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

9. Claims 3-4, 8-9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kumihashi in view of Chao et al. (US 5,780,315). 

Respect to claims 3-4, Kumihashi fails to disclose the wafer has an oxide layer 
covering with the remaining residue of aluminum from the metal etch process. In an 
etching system, Chao discloses that the wafer has an oxide layer (col. 4 lines 65-67). 
Chao further teaches that the un-removed aluminum residues remain on the wafer after 
the main aluminum-etching step (col. 5 lines 25-39). Since the oxide layer is on the 
wafer and the residues are existed after the metal etching step, some portion of the 
residues must cover the oxide layer. It would have been obvious to one having ordinary 
skill in the art, at the time of invention, to modify Kumihashi in view of Chao by having 
the oxide layer covering with residue because the oxide layer can be used as the mask 
during the metal etching step. 

Respect to claims 8, Kumihashi fails to disclose a device model to provide 
overetch parameter to the overetch controller Chao discloses charted experience (read 
on "device model") to provide overetch parameter to the overetbh controller (Fig 2B, Fig 
3, col. 5-6). It would have been obvious to one having ordinary skill in the art, at the 
time of invention, to modify Kumihashi in view of Chao by using a model to provide 
overetch parameter because this would produce optimum etching results without the 
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necessity to predetermine the pattern density of the wafer before loading into the wafer. 
Respect to claim 9, Chao teaches the controller is capable of controlling the endpoint 
time of overetch and main etch (read on "overetch time controller", col. 5 lines 8-19). 
Chao further teaches the overetch controller comprises a set of charted experiences 
(read on "set of etch control model") and a control system using a computer. 

Respect to claim 10. Chao teaches the controller is capable of determine and 
detect the endpoint of the overetch process. The limitation of claim 12 has been 
discussed above under Chao's reference. Respect to claim 13-14, Chao teaches the 
wafer is identified and selected at least one charted experience data from the set of two 
dimensional charted data store in the computer (col. 6 lines 24-40). The limitations of 
claim 16 have been discussed above. 

10. Claims 1 1 , 15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kumihashi and Chao as applied to claim 9 above, and further in view of Smith (US 
6,322,935). 

Respect to claims 15, Kumihashi and Chao do not explicitly teaches the etch 
control model comprise three-dimensional information. Smith teaches that the etching 
is control using the three-dimension information (col. 3 lines 50-63, col. 6 lines 52-65). 
It would have been obvious to one having ordinary skill in the art, at the time of 
invention, to modify Kumihashi and Chao in view of Smith by using the 3-D information 
model because it will provide more accurate etching pattern. 

Respect to claim 1 1 , Kumihashi and Chao fail to disclose the model include the 
layout data, etchable area and percentage of etchable area. Smith teaches to generate 
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a 3 dimension etch map for the wafer (Fig 15-16, read on the limitation of "layout data, 
etchable area"). The three-dimension etch map show the how the depth per dose area. 
Base on the three-dimension etch map, any person of ordinary skill in the arts would be 
able to calculate the percentage of etchable area. It would have been obvious to one 
having ordinary skill in the art, at the time of invention, to generate a control models 
includes layout data, etchable area and percentage of etchable area because it will 
provide a greater control during etching. 



1 1 . Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Binh X Iran whose telephone number is (703) 308- 
1867. The examiner can normally be reached on Monday-Thursday and every other 
Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nadine G. Norton can be reached on (703) 305-2667. The fax phone 
numbers for the organization where this application or proceeding is assigned are (703) 
872-9310 for regular communications and (703) 872-931 1 for After Final 
communications. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (703) 308- 
0661. 



Conclusion 



Binh X. Tran 
August 6, 2003 




